Great Basin Natnralist 32041, pp. 300-308

BOTANICAL CONTENT OF BLACK-TAILED JACKRABBIT
DIETS ON SENMIDESERT RANGELAND

Tehonassi Wansi'. Rex D. ])ilxp(,rzu'

5 Reldon F. Beck?, and Leigh W. Murray?

\bstract.— Botanical content of black-tailed juckrabbit diets was determined by mierolistological examination of fecal
samples collected fromsix different vegetation types in southern New Mexico on three dates. Grasses comprised the largest
component of the jackrabbit dicts. with dropseed species (Sporobolus spp.) and black grama (Bouicloua eriopoda) the most
abundant grasses in the diets. Leathenweed eroton (Croton pottsii) and silverleaf nightshade (Solann elacagnifolivin) were
important forhs on most vegetation types. Diet composition varied in Tesponse to season and vegetation type. Grasses were
important during the sunuuer growing season, while forbs were selected during their growing season (snmmer or
winter-spring). Shrubs were less abundant in the dict than grasses and forbs.

Key words: microhistological analysis. fecal analysis. Lepus californicns.

Black-tailed jackrabbits (Lepus californicus)
are wideh distributed in western and central
North America. They range [rom Canada south-
ward to the states of Sonora and Chihnahina,
Mexico, and from the Pacific coast eastward to
the Great Plains (Flansen and Flinders 1969).
Because of this wide distribution, jackrabbits
cncounter a \dl'l(’t\ of pote ntial ((md sovrees
(MeAdoo and Young 1950). Considerable work
lms been condnete d on food habits of the black-
tailed jackrabbits, especially in Arizona, Colo-
rado. and the Great Plains (Amold 1942, Rei igel
1942 Lechleitner 1958, Sparks 1968, TTansen
and Flinders 1969, Flinders and Hansen 1972
Uresk 1978, Fagerstone etal. 1950, Johnson and
Anderson 19S4). These stndies show that jack-
rabbits are opportimistic feeders, varving their
diets depending on available forage.

In spite of the relatively Lum* number of
publications reporting the fe ((hwr habits of
black-tailed jackrabbits, Tew have been coll-
ducted in .\(*\\ Mexico and the Sonthwest.
Dabo et al. (1952) found jackrabbit diets were
composed ol many species. but onlv a lew spe-
cies of grasses and forbs formed the bulk of the
diet. Thev found that diets. inferred from fecal
analvsis. differed among habitats for jackrabbits
diring rsinmer and fall, In contrast, Fatehi ot
al. ¢ 19)\5 formd similar dicts among liabitats on

"Depart \ Bt Scinces New
e \ i nees \ew
Anthor | el D i
ey

Mevico State Thinersity,
sedd

similar rangeland. The present study represents
a continuation of earlier studies and should add
to understanding seasonal and vearly fluctua-
tions in diets of black-tailed ]dcl\mbl))ts

STUDY AREA

The study was conducted on the New
Mexico State University College Ranch abont
40 km north of Las Cruces. New Mexico. The
ranch lies on the Jornada Plain hetween the San
Andres Mountains and the Rio Grande at an
clevation of about 1300 1 (Wood 1969, Valen-
tine 1970). The climate of the Jornada Plain is
semiarid, with a vearlv mean temperature of
about 16 C. Mean m(mthl\ tumpo ratures are
highestin June (357 and lowest in January (13°).
;\\’emgv annmual precipitation is 32 cm (range

2-36.2 ¢, of which abont 50% falls during
lnl\, An(ﬂlst and September (Panlsen and Ares
1962)

Fo('al pellets from black-tailed jackrabbits
were collected from six vegetation types (habi-
tats): (1) mesquite (Prosopis glandiulosa) grass,
(2) snakeweed (Gutierrezia sarotlirae), (3)
mixed  shrub-grass,  (4)  black  grama, (5
creosotebush (Larrea tridentata), and (6) tar-
bush (Flowrensia cornna). These vegetation
tvpes are characteristic of desert grasstand and

Mevien Skate Unmeraty, s Cruces, New Menco SS003- Present address: Scctor for Livestock . Mezam, Caameroon,

Las Crnees. New Menico SSO03

State University, Las Crces, New Mevico SS003

300



1992]

desert shrablands (Hmnphres: 1935) Major

arass species include black grama (Bouteloua
u‘u)po(/(l). mesa (h()pw( «d (Sporobolus
flexuosus). uflgrass (Erioneuron pulchellun),
and threcawns (Aristida spp.). Abundant forbs
inclnde leatherweed croton (Croton pottsii),
woolv paperflower  (Psilostrophe  tagetinae),
silverleat nightshade (Solanuw clacaguifolinm),
and other species. Shrubs include mesquite,
creosotebush, and tarbush.

METHODS

Jackrabhit fecal material was collected from
each vegetational tvpe in June, ;\ngust_ and
October 195S. The sample consisted of 15-20
pellets collected randomly on cach date and in
each of two 1(*1)l|c<1t|0ns of each vegetational
type. Fresh pellets were identified by t]mn shiny
appearance. Field observations indicated that
pelletslost their shinyappearance within aweek
of deposition. The pellets were dried und
ground to pass through a 1.0-mm screen in a
\\ ilev: mill. The m()nnd material was prepared
as described by Bear and Hansen (1966) and
Holechek (1982). Five microscopic slides were
prepared from each sample, and 20 random
ficlds were read from cach slide (Holechek and
Vavra 19S1). Individual plant species were iden-
tificd by comparison with known relerence
slides. All identifications were made by the
senior anthor with an accuracy of 94%. C alenla-
tions of percent (‘()II]P()GIU()I] by weight were
made  following  procedures  outlined by
Holechek and Gross (1982).

Microhistological excunination of fecal inate-
rial has some limitations in diet evalations
(Holechek et al. 1952). Problems are related to
differential  digestion  of  different  species
(Sidahmed et al. 19S1). differential detection
and recognition under a microscope (Westoby
et al. 1976). and differential particle size redne-
tion (Crocker 1939). In spite of these Tnita-
tions. fecal analysis is one of the main methods
for quantifving diet composition of wide-rang-
ing herbivores.

Statistical analvses of dictary data were
based on species connts using a split-plot. com-
pletelv randomized design with vegetational
type as the whole plot and sampling date as the
split-plot. Differences among tpes. periods, and
the interaction were .111111\79(1 using a categorical
modeling procedure (Proc (dltnm(l, SAS Insti-
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tute 1955). Proc Catinod is a program for ana-
Ivzing relative frequency data by chi-square tests.

Herbage standing crop tan estivate of herb-
age avail: llnllt\‘ was determined by clipping
h( rhaceous species from ten 0.5 x 1 0-m guad-
rats. located randomly in cach of the two re pli-
cations within cach vegetational type. at the
time the fecal material was collected. Herbage
was separated by species, oven-dried (70 C),
and weighed. Shrub biomass was determined
for the major species by dimension alvsis as
desceribed I)\ Ludwig ot al. (1973). Preference
indices were cale ulat( d as the ratio between the
amount each species contributed to the diet
divided by the composition in the standing crop
(Krueger 1972). Only those preference indices
areater than 2 are r(*pum-(l in this paper to
indicate those species with a relatively high
degree of preference.

ReEsuLTS

Herbage Availability

Grasses contributed more than half of the
herbaceons standing crop onlv on the black
grama type (Fig. 1). Ge ncm]]\ griass composi-
tion increased from June to A\ngnst. except on
the creosotebnsh tvpe. Summer is the najor
growth period for the C; perenmial grass species
in this arca (Pieper and Herbel 1952). Forbs
contributed more than 50% to the plant stand-
ing crop on the mesqnite-grass, black grama.
and snakeweed types (Fig. . Shrubs were
abundant (contiibuting about 20% ol the stand-
ing crop) on the creosotebush, tarbush, and
mixed shirub—grass types.

Diet Composition

Sceasonal  changes in - jackrabbit — dicts
appeared to he greater than standing erop av: ail-
ability lor grasses, forbs. and shrbs (Fig. 2.
Table 1). Generally, grass coutent ol the dict
peaked in Angust and declined nntil October
(Fig. 2). Forb content of the dict changed little
scasonally for pellets collected on the tarbush.
creosotebush, and  snakeweed  types. Forbs
comprised a larger percentage of the diet in
June and October than in August on the mes-
quite-grass and black grama t\p( s. Shrnbs gen-
erallv: contributed less than 25% of the (htt
exee l)t for pellets collected from shrubby types
at certain dates (c. L8 October on the me sqmtc

grass tipe, October on the snakeweed tyvpe,
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[ dropseeds varied signifi-

cantly (P < .01) among scasons and vegetation
tvpes, and the vegetation type < date interac-
tion was also significant (Table 2). Dropseed
content of the diet was highest in pellets col-
Jected from the mixed shrub type and lowest
from those collected in the tarbnsh tvpe. In
some types dropsced content of the diet was
highest in June (e.g., mesquite-grass and snake-
weed tvpes), while in others (e.g., black grama
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Fig. 2. Dietany content ol grasses. {orhs, and shrubs in pellets collected from different vegetation tipes.

and tarbush) it was highest in - Octoher.
Dropseed content of pellets collected from the
creosotebush type was consistent {rom June
through October (Table 1).

Black grama content of pellets was not dif-
ferent (P > .10) among vegetational types, but
was different among dates (P < .10; Table 2). In
most cases black grama content of the diet
peaked in Augnst. but for some vegetational

types the difference among dates was relatively
small fe.g.. mixed shrub tvpe: Table 1), These
inconsistencies contributed to the significant
vegetational type X date interaction (P < .01
Table 2).

Dictary content of fluffgrass and threeawn
grasses was generallv low (Table 1), However,
fnffarass contributed more than 22% of the diet
in June on the black grama tvpe and more than
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T s Month and vegetation tvpe when preference index exceeded 2.0 for all species in black-tailed jackrabbit diets

on six vegetational types.

Vegetational Type

Species Black arama Mesquite-Crass— Mixed Shrub-Grass Snakeweed Creosotehnsh Tarbush
Dropseed June June Oct.
Black ¢grama June, Aug., Oct. Ang. Oct.
IPluffarass Juue, Oct. Oct. June June June
\bert's

buckwheat Oct. June. Ang., Oct. Ang.
Snakeweed June
Desert baileva Oct.
Desert hollv Aug. Jue, Oct. Ang.. Oct. Oct.
Dwarl dalea Oct.
Fendlers

bladderpod \ng.. Oct, June June
Globemallow Ang. Oct. Ang. June, Oct. June, Aug.
Hvmenopappus Jnne
Leatherweed

croton June. Aug. \ug., Oct. June. Ang, June. Ang. June
Rattlesnake weed  June Oct.
Silverleal

nightshade June. Aug. Aug. June, Aug., Oct. June, Aug.
Spectaclepod Oct. Oct.
Wooly

paperflower Oct. Juue, Oct. June June
Mesquite June Aug.
Yneea June. Aug.

12% in June and Augnst on the mixed slirub
tvpe, andin Jnne on the snakeweed type (Tuble
D). Threcawns contribnted less than 9% ol the
diet onall dates and vegetational tvpes.

Other grass species made small contribu-
tions to the diet. Plains bristlegrass (Setaria
lencopila). vine mesquite (Panicum obtusum),
and burrograss (Seleropogon brevifoling) did
not dilfer in diets (£ > .10) among vegetational
tvpes or dates. and the vegetational type x date
interaction was not signiflicant (Table 2).

FForb content of jackrabbit dicts varied over
time and vegetation type. For example. the con-
tent ol leatherweed eroton differed significantly
<0 among vegetation types and dates, and
the vegetational type x date interaction also was
sienilicant (F <01 Table 2). Tts content varied
from abont 24% in pellets collected during
Airgust in the tarbush type to none in the mixed
shrb tvpe at the same time. Leatherweed
croton ;11>p(';n'('(] to bean important component

of the diet on the black grama mesquite-grass,
and snakeweed types doring most - seasons
(Table 1). Dictary content of other forbs was
inconsistent among vegetational types and dates
(Table 1), Russian thistle (Salsola iberica) was
the only forb species with a nonsignificant (P >
Jd0)vegetational type % date interaction (Table 2).

Shirub content of the jackrabbit diets was also
inconsistent wnong  veget tational tvpes and
dates. Mesquite contributed snbstantially to the
diets o most vegetational types s hetween June
and October. Me squite constituted more than
24% ol the diets on the snakeweed type in
October. but only 1% on the creosotebush type
in Angust (Table 1). Yocea (Yucea elata) contrib-
uted more than 7% of the diet from the
creosotebush t\p( m ]l]ll(’ but was not found in
pellets collected from the snakeweed tvpe on
any date (Table 1), However, several shrubby
species did not show a significant (2 > .10)
vegetational tvpe % date interaction (erucifixion
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thorn [Kocherlivia spinosal. creosotehush. zin-
nia [Zinvia aceosa], and ephedra [Eplicdia spp.]).

Dictary Preference

The preference index was generally below 2

for most grass species (Table 3). However, jack-

rabbits apparently preferred black grama ou all
dates in the mcsqlute grass tvpe. I luil(rmsx was
preferred during some months on all types.
except for the mixed shrub-grass tvpe. The
preference index exceeded 2 for fluflgrass in
June on four of the vegetational tyvpes.

The preference index exceeded 2 for several
forb species (Table 3). Those with a preference
index exceeding 2 for more than six combina-
tions of vegetational tvpe and dates inclnded
desert holly (Perezia nmm) fendler bladderpod
(Lesquere Ala fendleri). globemallow (Sphaer-

aleea spp.), leatherweed croton, and silverleal

nightshade. Dwarl dalea (Daelea nana) was pre-
fe 110(] onlvin October in the black grama type.
Dabo et al. (1952) found dalca was lngl]l} pre-
ferred and comprised as mnch as 65% of the
diets in the fall on grassland vegetational tvpes.
Mesquite and yvucea showed a preference index
above 2 for June and August on three vegeta-
tional tvpes (Table 3).

DISCUSSTON

Black-tailed jackrabbits in southern New
Mexico appear to be opportunistic feeders,
Althongh this study and carlier ones indicate
that as many as 30 pl'mt speci(*s can be found in
fecal Sd)lll)l(’% at any one time, 3 or 6 species
generally made up the bulk of the dict. Forbs
()ften contribnte : a greater proportion of the dict
than grasses, but ll)c important forh species vary
c()nsul(*ml)l\ among locations, scasons, and
vears. Le athenveed croton is perhaps the main-
stav of the diet among the forbs, althongli sev-
eral others, such as s]l\e]lm( nlghtslm(l(' and
woolv paperflower  (Psilostrophe  tagetinae).,
contribute substantial amonnts to the diets.

Dropseed, Dblack grama, and  {lnffarass
appear {o be the major grass species. Contrary
to cattle. which utilize black grama nmml\
dring the dormant scason (Rosiere et al. 1975,
Hodntrnv? et al. 197S). jackrabbits apparenthy
consume more black grama during the summer
growing season. Consequently, high jackrabbit
densities could reduce the awmount of black
grama available for cattle Tater in the vear.

Mesquite appears to be the main shrubby

Jonxson R D
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species in the diets, although preference for
mesquite was not higl. Other important shrubs
varied considerably over time and space.
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